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Abstract (Basic): JP 2002359246 A 

NOVELTY - Conductive layers (18b-20b) with different width, are 
laminated in order, such that edge portions of the conductive layers 
are tapered. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

(1) Wiring production method; 

(2) Wiring board; and 

(3) Wiring board production method. 

USE - In wiring board (claimed) used in electro-optical device such 
as active-matrix type LCD device, active-matrix EC display device and 
active-matrix type light emitting device used in electronic device such 
as personal computer, DVD player and CD player. 

ADVANTAGE - Operating characteristic and reliability of the 
semiconductor device in the LCD device, are improved. 

DESCRIPTION OF DRAWING(S) - The figure shows the sectional view of 
the wiring. (Drawing includes non-English language text). 

Conductive layers (18b-20b) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wiring capable of dealing with the 
increase in the area of a pixel part by using a material having a low 
resistance and to provide a circuit board. 

SOLUTION: The wiring comprises a laminated structure of a first conductive 

layer, having a first width and made of an alloy containing one type or a 

plurality of types of elements, selected from the group consisting of W and 

Mo or containing the elements as the main component or a compound as a 

first layer, a second conductive layer having a second width narrower than 

the first width, having a low resistance and made of an alloy containing Al 

as the™ "main component or a compound as a second layer, and a third 

conductive layer having a third width narrower than the second width and 

containing Ti as the main component or a compound as a third layer. With 

the thus constitution, the wiring can fully deal with the increase in the 

area of the pixel part. A sectional shape of the end of at least the second 

conductive layer is set as a tapered shape. By forming it into such a 

shape, coverage can be made proper. 
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3. 6—4. 0 


-raw 


Ti 


5 0—6 0 


TiN 


130—200 



[ooi7] mm&&£vmn&zm-rz>$H i vmn 

fcH7-fXyf>y &eSJS'9'«©# f a£Lfr>. 
^7X'?S#*fi£l:H7'fJrp» > ^U3>tt (Heli 
con Wave Plasma: HWP) ■*>K3liia-&:7 r y XT (Indue 
lively Coupled Plasma: I CP) SfflHfcXy^>y 
8B^ltTV>5. #J;Ui. ECR (Electron Cyclotr 
on Resonance) Iyf->^8i, SWP (Surface Wave 
Plasma) lyf >^S, I C PXyf>^gB, 2 

v». #1C, I CPIyf >^SBy7XyCDaffl*<$ 

[0 0 18] flJAtf, ^5XT«HlftK«*fcfT5fc* 

[0 0 19] coiS^^fX/HSAa-fMiM 

ffiafc^tStf^diKJcDyWI-SS©** 
IS5~85' S-CSMtS-S* 
[0 0 2 0] Sg2@*5«fcU3S3JgtCi5tt.5Xy3 i 

id,, HC1, CC1,, BC1,. Cl.SSSrfflU* 

[0 0 2 1] * 1 m\Z&rtZ>X.y^y>f\zm^Z>J37.\Z 
7->M^i<iil/K ffl*.tf. NF„ CF„ C, 
F,» SF,«*«Vi5ut*«Tf4. )Blj|££ 

[0 0 2 2] ±E©3lfll»S:fflV»fc«®«tig^€. 

jasEtai-rsctr. i c piyf-^^ffi^f^fflu 



T. E»©Si«t^— /^-**tr*. E«OSB«*t- 
/ 1 U y 'J £ & fe © £ T -5 d <h *< T # S . 

[0023] jbSEtfijfcicfcuT. mmrnKDmnmot® 
mt^-/^-m^-v&^ct.am^.v^ -e-t-x, *•© 

T-K-MftZtfLVT^Zmft (r-rt-m fg2 
oitliiaoT^S^f^O, *-©M*©CB 
Slll©«6a>Slfi2©Cg£gU5IU&<re&S. S 
20 fc, Sg2©a*^BW;5 i -/X-J§M*tU mi©^«SJC 
*5tt -S A— »©y~ A fcit^T^C* it -5 © 

n- a t » t ^ t* ig c izt z> o-tfimti v v>. 

[0 0 2 4] #S£lB£3IStTSfc&©«ij£tt, 

^«S©«®a>£fc£Sil©^tt©^mJi£J&J«U fill 
ffiSS 1 Oifl, ftlSESfS 2 ©3»«S*><ktf jftgBSg 3 CD© 
«B«rXy ^>£fLX, 11 <Dd£*rr*ff§ l OilS 
30 t, ^2©®Sr*r-5^2©^«@i, 313 ©lliI£^^r 
*Sg 3 ©3l«Jf £ ©« JI*> & f3.2>m 2 ©J£:fc©3imB «• 
HtSm2 0*B*Wrs^2(D«mSt v «UES 
30dSftl.S3ffiifHiSi5'f>i'tT, fg4 

i (omnm-t. m 5 ©d &m-rz>m 2 © 

ol, WfE^4©4@S:Wr*Sll©»m^S&««tlEm 

5 <Di$&m-rz>m2 ©««o*fcnfl9E® 6 ©cs^wr 

Sfii3©»mB©3S85i::*5ttSBr®j&M*te, 5=— A-j^ 
40 ttT^^di^^St^LTUS. 

[0 0 2 5] ±BS«S<«K:*J^T. tdffiESStt, W&ifig 
»frs^^feb<»i'ft'&!Ki*^^S^«S (^1B) 
A 1 5±)£»it5^t)L<^W^65« 

««*&ft:s*Mtja (^3B) toymmm^t&miyT^ 

S^mS T 1 K 

50 Wt^iUi^&SifS (®3B) i©«S«liS*WL 
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[0026] ±t£<Dmw§&m^tzffimm&fr*> 

-ft-5ffilii-r-&c:iT. ICP (Inductively Coupled 
Plasma : BS^fil^S^^X?) X-y^>^j*^Srffl^ 
T, E8?cD3gg&£^-^-J§MK£-r*. E«ScD3gg&£T- 

[0 0 2 7] ±B*MSK*V»T» lfflI2Sf§lcD3i^JItD3g 
x-/^EMfc£fKLT^£aB# (^-/^-ffi) |g 2 10 

*5lt*T— /t— SCOT— /t— AlCtfc^T^C^Vit-TS© 

/t-ft t ae <t ^ u i-T -s o*«a$ l ir>. 

[0 0 2 8] *^<Dffi©^JSK«, *6^S«<t. 

E«gt$*-r«.E«IS«lc*$^T. nti2E8§ttt. IB1<D 

fSfg 2 CD«g«k 0&U|g 3 CDijBSr^-TSm 3 Oi^i^f 
3JI£-f3f6B8tinN&0, *tl82^1©^m^ifettg9 

&m2<Dmmm&tzteMtzm3<Dmmm(Dt®mz*$ft% 

[0 0 2 9] -hissufcicisnT. mmmm&B&tzj: 
m\t. -ws^a u a i 

JgJ&U A 1 ££j£#<»:-rS3!$mJIfl£J&j£U T 

[0 030] ±i2«^»w*5^x, mmmi ©sgmjicDsa 

tt, mi ©iisa>efi2©d£HL3i^;fct@T&s. * 40 
fc. ^2o^«^»ix-/'x-jB«iL, miommmiz 

CD7&<a£L<, $g2CD««Jf Kfett-S^-M-gK©^- 
[0 0 3 1] *%^SrHS-r*fc*0^ric«. « 

^ms cow® ^6.^*^1 ©jg«o^m^«j«L, *t 

IBSglcDSimJI. SJiBS 2 coiff«J!*S<fctfiitifESf§ 3 <D33 
mH^Xy^^LT, ^10*IS:WTS»l©«mS "50 
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z>m 3 ©ss«a <fcco«ji*> e,fc&sg 2 ©ftco^tsj 
»*u m&f&2<o<&$:m-?z>m2<D®miaizs messs 

3CD0iSr«-r2>^3cO««SiSXy5 1 >^bT. SS4 
CDiHSr*-r«.micO»«ei:. fgS CDd^WT-SS 2 <D 
g«/g<h, ^6co<i$Wr5m3©^«Si:©W@^e» 
ft-SJg 3 <DjgM*cDg«S£fBJ«T*E&£«CDf£g8:«rfc 

tsot. wesi§4cDi!@s*rr*s{ii©3?mf3v 
n**rsm3co^me©jgai5t*3its»iffi^tt«, ^ 

-/^-f «T S»Si UT^5. 

[0 0 3 2] Jite^^lCiiUT, ffitBESaSrJBfiKf*! 

t-rs^mi^^^b. t i $±/«»i-r?>Mii8*« 

f£bT«SLfc&, ^**»c<k9x^>^UT«firr 
5Ct^titT^5. JbIE#tJSfcK:*5UT\ W 

fEESHS^fiTr-SIgte. Mo3&±)«^-r-5>^«m^ 
J&jfcU A 1 Si^itSitlBSiftU, Ti $i 

[0 0 3 3] ±IECDag@B£^fc«fl#ijga>s, 
a5EStT5CiTv ICP (Inductively Coupled 
Plasma : mmtZ'&Mzf? XV) l7?>^$fflV» 
T, E^co^gBSr^-^-^tr-S. E«U<DSSg&£7- 

[0 0 3 4] ±l2fi|j«lC^ViT, fflflBIl«)$«iO» 

^-/1-J§MK£fi£LT^*8B# (5r-M-g&) tt. 12 

«. ^1 ©<@a>£Sg2CDffi£SL3lV>fc<lIT'fc.5. * 
fc, ^2©Wt^ttf-rt-f«iL, fgl CD^S(' 
*5tt * ^-/t-SBcD-r— ictt^T*** v>i-T % CD 
*«H*-H». ^3©ilS*)r-^-»tti-r5 

<D*<a*b<, m^cD^mejc^tt^^-zt-guo^r- 

[0 0 3 5] *f£BJ«, ^3j5CDE^*fe«EISS«CDf^ 

»^t)CD«t-r*Ci7&^#S. ^<D«tp^ftJ^^fcL 
Stl-5^3l^g®lc*JV»T, Si^gScDBa*«^:tr<^:0 
«^ecDW)f^#'t4*3ck^«^tt*|fi]±$-B:S di&pT 
[0 0 3 6] 

##llg«5ggTte. *f£^S:f«Jfflbfe 
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-5. 

(0 0 3 7] »£1 0±fcT*M8BIBIl lSr^fiK 

ttg«£te. PET, PES, PEN, T 2 *) )l1S.lZfr 

1 ON, A 1 N. A 1 Of&E) , MXM (DLC (^-f 
•^>F7<^#-#» &£) , S i Nfc£©A*U7 

[0038] ^fc, t^*6«ijki i tux«, mtmm 

jsfcSTflfi&l l£J£firr-5. HdTteTifc^l ltUT 
2H*8ig (11a. lib) %mWz&\&7F:V1ZW. M 20 

[0 0 3 9] *t>T. Ttf5il6i»lig±lc¥^^ 12$f 

err*. ¥^i2 8, ^a««i3g*#T-5¥^a 

&'£%HD^gt U/ty^fe, LPCVD& tittf?? 

tC«tDB£lgLfc^, &*0©SSJHb*&3 

ig#Bt£Si§ 1 © 7 * h i7 £ ffl l>T>5r H©J£#K:/1 ? 
-->?LT&tiLTZ. Z<D*m#mi 2©J»Ste2 5 30 
~8 0nm (Jf$U<tt3.0~6 0nm) ©JPSTJ&J* 

«a^*3t«am^l'^— C'A (SiGe) -&^t*T 

[0040] ¥3f#@ 1 2 £«5*£&iISI 1 3 £ 

m&.?2>. i&feiBU&l 3»^7X7CVDffiSfcttX/t2/ 
i'ffiSfflU, f3*4 0~15 0nmtLTS^O 

igfcM 1 3 fity- Kiisfc&JlltifcS. 
[0 0 4 1] *£igUKl 3±(C^»2 0~1 0 0 40 

nm(O$10ifigl 4ilf 1 0 0 — 80 Onm»S 
2<D3»mJ8tl 5<hBiJg2 0-10 0 nm©l3®W 
1 6i£«»J£i£ir*. ^Ttt. X/t-y^ji, y^X* 

Mo££fi£#<J:T£8i«lia (W, WMo, Mo§) Srffl 

^nt**^. i2oii§^Lm aism 

»t-r-5ffiJS^*Hli8 (A 1 , A 1 -T i . Al-S 
c. Al-Si« SfflUtltfJ:^ fg3©3l« 
Stim 3>^^ hSJa©<S^T i (Ti, TiN SO 
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[0 0 4 2] <fclr>T, f207*h'77i?SlViTUy 
X hTX? 1 7 aSfSL. I CPly?>ygl^ 
flHvTSg 1 ©Xy^->^Ig«fT-5. u^lOlyf . 
>^IglC«ko T, SB 1 71£fg 3 ©Sg«gi 14~16S 
I-^>yLT, SI (B) {C*-r«t5»C, SSgBtC&H 

M13 1 8 a~2 0 a£*§-5. 

[0 0 4 3] Sg2©7:* h'JV^77>fIgT 

MLfcl'J'XK^Jl 7 aHOtSIH, I CP 

©^©Xy^^IglCkoT. fg2©3l«J3 19a 
&&Zf$&3<Dmnmi 8 a ^giRWlCXy^^UTH 
1 (C) ^*TJ:p3S:|g2©^mBl 9 b*5<fctf3g 3© 
ifil8bSMT5. CCD|g2©xy^>^ 
©IS. l/yxhvxi'. fgl©gttJ3. 2&.^*fe^mt>fc 

-wcx^^ystiT. ^nu^hT^i' i 7 

b. fgl©3$mS2 0 b. $&^gS2 1 bjWBfi££*l-5. 
S6l©*«/12 Obit SSl©® (Wl) SrWUTiS 
0. S§2©2||«JIl 9 btt, «2®d (W2) &#UT 
*50. Sf§3©3t®J3l 8 btt. SSS3©CI (W 3 ) SWT 
■S. &*5. Sgl©*IttSfl2©<i«fc9*€r<. SB2©$Bte 

[0 0 4 4] ft^, u^TH iWl3©KiSD*«l 
jL2>1Z#>\Z, 2@OX7f>^ (il0I-;5 1 >yil 
iSg2<DX<y^>^XS) £frofca<, 01 (C) \Zm 
? «fc -5 fc«ffifiti§ <Sg 30»fH 1 8 b £SB 2 CD^aO 
1 9 b tig 1 2 0 b©«S) 

&tl«. ^»C2liHClSJt$n-r. JggClnlTifc^Xfc&V* 
U l@©Xy3 i >#I@XfToT ! feJ:VV 

[0 0 4 5] C(D«fc^lC*5|g?g-C«y- hBfi*§ia<<£Jfi*fi: 

■r*i:t*<-c^«.. -tux. z.<D&.5umm.ifij&ijizn 
[0 0 4 6] iy.Jt©«j5ET^s*^{c^tiT, emr 

[0 0 4 7] 

n £ © Sfe6£0iJ K5£ $ n& c i tt 5 A/ * -5 . 

[0 048] mmm 1 ] *^Bjsfijffl u^y— hmm 

[0 0 4 9] irT. S« l 0 ±<cT*«fei^fli l l^Jgfig 
fs. MioiUtt, ^7XIS^5^M1">'J 
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[0 0 5 0] Ti&fft&ffil 1 ltLTIt RMtiS* 

2JHgjg (1 1 a. lib) £/8^fc0!l£jSL,;i#. 

fE«e^is©*sj^*fc« 2 msi±mm s 

3fe*«Ttt, I)l5 0nm©SftMSMl la (I 
jfcttS i =3 2%. 0=2796. N=24%, H= 1 7 
%) ZM&LLft. 1 0 0 nm<Dmtmt& 

mmi 1 b (ifi*£JtS i = 3 2%. 0=5 9%. N=7 
%. H=2%) £Jgfifcb&. 

[0 0 5 1] T*ffi*&»ffiS±lC¥S!!#S 1 2 SrJg 

(ST*. ¥3I#J1 1 2 tt. #Mtt£e*r9-«¥**gt 
*^»©^e (X/ty^ifc, LPCVDS. &tz\%-?=7 

xtcvds© ctOfMitm ^©^sftffla 
tm&m»itmm8>it&#) *fr3T#s*ifce»jt*. 
-^>^bx^-r-5. zLo^mwmi 2omz\t2 5 

~8 0nm (»*L<«3 0~6 0 nm) ©«t$-CJgfi£ 

vmm^ii.yi.mMtf)^-^^ <s i Ge> ^^at*T 
mm\zwA.mt (so ox:, imm) *ff-3fc«/"«Mi 30 

IHfc (5 5 0-0. 4B#K) SrfTVi. S £> 

[0 0 5 2] ^^T. ^SIWS 1 2 £B-5*&ftflfl 13S 
^ft^ffl^. iS*40-l 5 0 nmiLTiiS^ 

&J&1 3ity-bnmmtu^>o *nmm-v\t. zf?x 40 
vcvDftiao 1 1 0 nm<Dmt<-cffltg.itikmm 

(ifflfigltS i =3 2%. 0=5 996. N=7*. H=2 

[0 0 5 3] J^T, 1 3 ±(CJK® 20-100 

nm©^l©^mSSl 4 tl^JPl 0 0 — 8 0 OnrnO^ 
2CD3f«j&l 5££IJP2 0-1 0 0 nm©Sg3CDig$IBI 

ft-r-s^iosmstL-Ttt, ^**)UMi&mi&^<D& 

S*&l»<fc*fcw£;tttMo££j£#it--5Sg«llil 

(W. WMo. Mo$) &JBfr>*l«J:fr>. Sfc, ^20 50 
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iiitlTIl A 1 Sr^tK^t-r^tefitt^C^ma 

(A 1 . Al-Ti. Al-Sc. Al-S i® 
tr>=mf«kV>. ^3C73««B<!:LT«, 3>^^h 

£t/t©<£UT i Sr£fiK#£-r-5S9milSI (Ti. T i N 
3?) *JBfr>tiaj:V>. *HJg^-C«, XA*y>j*K«fc 

0. 3 0 n mOWK^545S 1 O^Sl 1 4 t. 
If 5 0 0 nmOA 1 -T i m&e>ttZ& 2 ©SgSflS 1 
5i. MPS 0 nmCT i i&a>Sfc&Sg 3 1 6 
££«JlJ£j£Lfc. ^2©^«flgl SCDT i <Dm&\tl 
%T£D, MCA 1 -T i'ejStvrftMKl,*:. 

[0 0 5 4] flt^T. JBl©Xy*->ifffl«*fT3. SB 

i©i7f>fllTttgioi75 1 >^frRy:g2 

^frtl/T. I CP (Inductively Coupled Plasma: 

jb^xicbc i,ic i.&o.£ejgv> % -e-n^notf 

XSiESltSr 6 5:10:5 ( s c c m) il. 1 . 2 P 
a<DflE7J-C3-f;i/S<D«@tC4 5 0WC9RF (13.56MH 
z) «*£tSXLTy7X^*£f£LTl 4 7 ifJ><J!>X«;/ 
^>if^n-o1t, CuTIt *£T«S8ffifl (80 88© 1 
CPSffl^tHMXy^^iE (Model E6 45 
-□I CP) *J8Vsfc. (ttiftX^-v*) Kfc3 

0 0ff©RF (13.56MHz) «*£tSAU. HftfcHCA© 

©^v ? Xh(c:*f-r^X^5 i >^fttt2 3 5. 5nm/ 
m i nT$D. A 1 -T i \zntZ>^v^>ifT&mZ2 
3 3, 4nm/mi nT*0, WW5Iy?>^ 
$1^1 3 3. 8 nm/m i nt*5. &*5, T i Oly 
^>^iiS«A 1 -T i 02 2 

ic^-r«k-5tc. r col l oi 7 ? > ic J: 0 A l - 

T i Jg*5«t^T i «lyf>ytt. 3gg&J0t-=r-A- 
f«TS5f 2©»fH2 9*5£IJCSg3©5SmJS2 8 Sr 
*-2>. COSglOXy^^&fMc.fco-r, Ai 

-T illSi^T i JgW^-A-fctt, I&4 5° 

1, A 1 -T n-it^T-HHS^fcJi), gl^t@3 
2 9fei^l3©iia 2 8 tIl^&^Vi«g^^<^ 

7Tt^. 

[0 0 5 5] d Ui?X h^€.35:STX^ 1 7 a^ 
l^*-&-ricm2(DXy^>^#^^. I7f>^ffl 

att*2 5:2 5:1 0 (sccm)iU lPaCDJE 
7Jt?3-f;^<Dffi8UCS 0 0WCRF (13.S«MHz) «7J 
SfiALTy7X?$t)SUT3 09>OXy^>y3&ff 
ofe. iW&Ts'r—V) \Z*>2 OWORF <13.5 

6MHz) m*S4SAL, ^KWlC#<D^eA< TX«ttSr 
EPJDT^). CF.iC l,iO,*S^Lfc^2C5X75 1 
>^fr-CWWlg(D*.Xy^>y$n<5. ^2CDX-/5 1 
>^#-COW{C^T-SXy5 1 >^5iflf4i 12 4. « n 
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m/minT*5. fc*. V- h«£&BI±K5E&»£8T 
dt*<Xy^>^-r-5/t*»C«. 10~2 0%gg© 

y > STOW €:*itinS i**> t %. 
[0 0 5 6] CC!>J:2{:. ^2(DXy^ 1 >^#JC«t-5 

#K«k 0 j£je££ tl5l2 <D3imJI 2 9 *5<fc tflg 3 <Z>3I@ 
128 (iJ<fctf UvX h2 7) £VX£>£LTt>-5. -t" 
©fcfe, fg2©Xyf 1 >^&^C<fc9J§Jj£Sn-5SI§l<D 

^me 2 o a cDifstt. iioiyf>^#i:ioiia 

[0 0 5 7] ±82|gl ©l7f>yHITlt 1^3. I- 

a> s & 5 v x ^ <d mw. & m b ft fc © <t -r * £ £ k «t o * 

mmf%.2o>mn,m<DV&uit i r- /*-&&£&%>. z.<d 
^-^-es©AS«i 5~4 5° i-rn««t^. 

T. SglOX.y^^fflSlC.kDSfil <Dlti2 0 
Sg2<D&mJIl 9 a^3<Sl€il 8 a*>«=.j£-5S5l 

SB i ©gimJi©iiitt. ±f2*iso»snc*ufcw 1 tffl 

2 1 a«y-h«fe^JKT»t), $g 1 <Z>J&M*©33 
«H -emt>tltf. ^mmt 2 0 ~ 5 0 nmggx y*>i/2 

>^xs 01 (b) ) -©j^i-lt^ 

^$tl^l©^«©««^©SEM^:j|$:0 2 (A) 
[0 0 5 8] l^Xh*>i&ft*VX*S:Rfc*1* 

AI-THDE.R.© 
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if mxxizBC i.ic lji&fflv^ *rti#nv>#xm 

Mitt: 2 0:6 0 (seem) tU 1. 2 P a<D£E2l 
T3'f Jl/SCD«S8lw6 0 0W3JRF (13.56MHz) ft** 

fit (K^Xr- JCfel 0 0WORF (13.56MHz) « 

■5. JB2©Xy^>£f«iaTtt. A 1 — T i jgiS«fctfT 
i^S»?WlCX>y5 i >y$tl%. IOl2 0Iyf> 
if lC«fc 0 A 1 — T iSgfeitfT i M©T— A— £1*8 0 
10 ° t&ofc. £©SB2©X^>^ffi3lC«i;9$!i2©ig 
fl l 9 b*>«fctf*g3CDS»mBl 8 b$Mt5. - 
I10tili2 Oali, i2Cii@^3©«i 

jptci£^T«<^ti:x«.y^>y£n-r. f 10^112 
<z>?gi<z>^mji©?ia<wi, s§2©iem;scDGia<w2, 

m 3 ©3I^Ji©4Sa<W 3 Tf&SSg 2 <DJ§MK©3imiSjWiJ 
l&Ztlfc. Sf§2©^K<Z)iSmS<£>SEM3?K£EI2 

20 (b) ic^-r. 

[0 0 5 9] &4\Z* A 1 -T iflgCDXy^^ 

^$n-5Bi©A i -t i m\zn-r^v^>ifv- v 

Al-TiI©li*5 0 0nmtU IftT±5 
% <D \£ £ € -5 *> © £ l> X ffff L ft . 
[0 0 6 0] 
[3*4] 



Itfl 
11 
J2 
13 
14 
15 



300.0 

350.1 " 
400.4 
450.7 

501.3 " 
552.0 " 
603.0 

854.2 " 

705.7 " 
757.6 " 

609.8 " 

662.4 " 
B15.5 " 
969.0 " 

1023J0" 



200J0 

233.4 " 
268J 
3003 
334.2 ~ 
36BJ) " 

402.0 ~ 

438.1 ~ 

470.5 " 
505.1 " 
538.9 " 
574.9 " 

_610J * 
646.0 " 
682 JO " 



1501 
175.1 
200.2 
225.4 
2S0i 
276.C 
301.5 
327.1 
352J 
378i 
404.1 
431.2 
457.i 
484.5 
511.5 



120.0 
140.1 
JBOI 
180.3 
200.5 * 
220.8 ' 
241.2 
2Bi; 
2B2.3 
303.0 
323.9 
345.0 
366.2 
3871 
409.21 



lOQjQ 
118.7 
133^ " 
150J2 " 

167.1 " 
184 J " 
201 J 
218.1 
235^" 
252^ 
269.9 " 
287.5 " 

305.2 * 
323.0 " 
341.0' 



8S.7 
100 J " 
114.4 " 
128.8 " 
143J 
157.7 " 
172.3 " 
188JB" 
201.6 " 
218J 
231.0 " 
248.0 
261.8 

-JIM 

292-3' 



75.0 
__875* 
100.1 
112.7 
1253 ' 
138.0l 
150.7 
163-5 
176.4 
189.< 
202.41 
215i 
228.1 
242^ 
255.8 



~"6W 

ns 

BB.0 
100^ 
111.4 
122.7 
134 J 
145.4 
156J8 
188.4 
1B0.0 
191.8 
203.4 



2273 



70.0 
80J 

eai 

1003 
110.4 
IMJg 
1303 
141.1 
1513 
162.C 
172.8 



2153 _JW3 



204.8 



[0 0 6 1] «4T^-T<t'5IC, A 1 -T i mizftTz 



[0 0 6 3] mmm 2 ] *^js0y^«, ^ss^d 1 id** 

£45 2 CD^m»*5 3 OHIO 2 SCD*$ 
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[0 0 6 4] *r. 1 7 3 7^7^1«1 0±C, X/t 
y*m\z£0mm2 0 0 nm©Sfti<tl3 3Jf)*t 

gf 500nmOA 1 -T i 1 <Z)2gC£3 

4t. i&JPl 0 0 nm<Z>T iHg*>S,fc.5ai2<£>^«J&3 
5tSr«SJg«Lfc (0 3 (A) ) . 
[0 0 6 5] I8^T. ^2©^mi^±JCU^XhS)gfi)c 

nigCT i iz&vzm i ©x>v^>^#icffls-r-5. * 

HJfi^JTttX?/5 L >^«lSi:UT. I CP (Inductivel 
y Coupled Plasma : t&m&'&MT'vX-?) Xy.3=->£fjfc 
£J8U, 1. 2PaOffAT, Iyf>^Xt:BC 

wrsm^s^ 5 it^-r tcsMfc^-e-Txy ^>^£ 

fro Ac (03 (B) ) . ^CDX-y^>i/5ag|r«t U- 
^h. ^2CD^«1K3 5*5«ttXmi©^SIR3 4ttX 
yfz-^Sn, fg2©S£mjg|3 7*5«fctfSfSl ©3»mJ13 
8*^J«$tl*. *fc«fe^K i bXy5 i >^StlT4 01C 

[0 0 6 6] 
[3ES] 





ICP 


Bits 










<•) 


» 










100 


300 


BCI, 


:CI, 


60:20 


266 




300 


300 




: ci f 


60:20 


166 




700 


300 


BCI, 


CI, 


60:20 


169 




500 


100 






60 : 20 


176 




600 


200 


BCI j 




60:20 


147 




500 


400 


BCI, J 




60:20 


147 




500 


300 


BCU : 


«'l 


20:60 


60 i 




500 


300 


Ul, J 


C| I 


40:40 


61 




500 


300 


BCI,: 




70: 10 


350 
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[0 0 6 7] *5T^-f*mc«fco-a§e,tl-53SfiJI;& 
SEMlCfcO 1 5 0 0 O^Tgg?LfcJiMK£-04~0 

6»c^r. 04 (a) »*# uc«h o n^mmm 

T&0. 04 (B) «&#2tC«fcOJg«££nfc3S«ST 
£0, 04 (C) tt&#3lc£0^l£$n*:i83mSl?& 
•5. 05 (A) W^4IC«kO^$tlfe««S 

T&0, 0 5 (B) «*#t=5irJ:DJg/S3nfc»^Ji-C 

SO. 05 (C) te&#6ic<fcg«j£$nfcigmJi-?a& 
£. 0 6 (A) «*«=7lcJ:0^$nfc«f|B 
10 T&O, 06 (B) «^8lC«tr)^^nfc^m«T 

so, 06 (o \t$k#9\zj:r)i&fiit<titzmnm-v& 

icotlT, r-A-^*^t < iid^S. 05 
—A*** 06*>SBC 1,CD# 

20 sec -€-n^n©i»{cs4-rsa^H:&^7«c^-r. a 

1-Ti <hW£<£^Jta**#&*#T&;£1£x-/^> 

[0 0 6 8] 
[«6] 





ICP 


Bias 


tr mm 


Al-Si (nn/nin) 


W XV (rm/min) 


W (nm/nin) 


3 ION (nt/Mln) 




(W) 


(W) 


(seen) 


(Ave) 


(3a) 


(Ave) 


(3 0) 


(Ave) 


(3 a) 


(Ave) 


(3a)" 


1 


100 


300 


60 : 20 


168. 8 


39. 3 


122.4 


33. 1 


37. 1 


6.4 


38.4 


8. 1 


2 


300 


300 


60 : 20 


236.9 


51.4 


197.9 


36.7 


53.4 


16.2 


66.4 


8. 9 


3 


700 


300 


60 : 20 


262. 1 


63.2 


263. 1 


33.2 


110.7 


23. 1 


107.6 


12. 0 


4 


500 


100 


60 : 20 


236. 7 


40.6 


133.7 


26.3 


41.4 


17.0 


56.0 


8. 2 


5 


500 


200 


60 : 20 


246.8 


46.1 


199.6 


23.7 


69. 1 


22.3 


81.8 


8. 8 


6 


500 


400 


60 : 20 


251. 0 


55.2 


255. 3 


24.4 


102.6 


21.3 


104.0 


13.4 


7 


500 


300 


20 : 60 


750.7 


111.0 


395. 2 


7a 7 


127.8 


49. 9 


104.0 


17. 6 


6 


500 


300 


40 : 40 


495.6 


116.5 


351. 1 


62.2 


112.4 


39.4 


101.0 


16.8 


9 


500 


300 


70 : 10 


142.3 


24.2 


148.6 


17.7 


61.0 


10. 8 


99.3 


9. 7 



[0 0 6 9] 



40 [£7] 



ft 


AHSil: 












isioNirwr* 






w 


SiON 


AH Si 


W 


SiON 


AHSi 


Ms Ml SON 


AJ-Si 






1 


1.38 


4.55 


4.40 


0.73 


3.30 


3.19 


0.22 


0.30 0.97 


0.23 


0.31 




2 


1.20 


3.98 


3.57 


0.84 


3.33 


2.98 


0.25 


0.30 1 0.89 


0.28 


0.34 


1.12 




1.00 


2.37 


2.44 


IjOO 


2.38 


2.45 


0.42 


0.42 1 1.03 


0.41 


0.41 


0.97 


i 177 


5.72 


4.23 


0.58 


3.23 


2.39 


0.17 


0,31 I 0.74 


0.24 


0.42 


1.35 


6J 1.24 


3.57 


3.02 | 0.81 


2.88 
























MiLlMWiZIMMKJM 










0.53 


3.09 


3 JO 


0.17 


0.32 


1.23 ] 


0,14 


0.26 


0.81 


8 
9 


1.41 


4.41 


4.91 


0.71 


3.12 


3.47 


0.23 


032 


1,1JJ 


0.20 


0.29 


0.90 


0.96 


2.33 


1.43 


1.04 


2.44 


1.50 | 


0.43 


0.41 


0.81 1 


0.70 


0.67 


1.83 
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[0071] mmm 3 ] *mmm-vii. nmm i t-jb 

[0 0 7 2] St*. ^Jfi^lllCLfc^cT. 01 (C) 

(D&mznz>. 017 (a) tHi (o \tmu 

[0 0 7 3] ^LT. J^J«SnfcE^JCSESlt)l.<«@f 

mm&n?. (hi 7 (b) ) ^x-^jastt, 

•?fg£ge (^7XVCVDge. H5'flyf>^ 
S. ^Ay^St® ^ffl^T, 3 0S>~2 0# (#£ 
Ktt3~15») ff-5. SSlC, #X©8it3£5 0~ 
3 0 0 s c cm, S«©j&fiS:^ja~2 0 Offi, RFS 
1 0 0~2 0 0 OWt LT5fl31-r-5<D35^a*UVi. X^ 

A 1 , SfcttA 1 ££*£#<hT*£&*> b < tt{t£«3*> 
6ft5ifiA^^S2 0itil 9bim$n^ 

■n>fc«e>> ^i2o$ti 1 9 bc«v>t. fovmnm 20 

£«Lfci^gB7>2 2iWtsn§. ^(Dlttb. to?? 

z*-m<D&mmoBi$.&* : 2 s tig^r* z. t 

■t>r5!m£.UZ. 
[0 0 7 4] fc-SSA/. V 1 7 bSr^-T-Sfcfe 

M65#a<Stft:sn-5a<. i^x h 1 7 b&t&&Lit'&\z 

[0 0 7 5] C©«fcSlcLT#f£"jm*y-hiB*|jW£ 30 
[0 0 7 6] [HJS0y4] HJ60yi7J£3£teg&*l2 



«fcV>. £ft. S3©ittBiLm Z}>?? hfttfii© 

T./'W^&ICiO. J^»3 0 nmCDM o|g^6. 
&*|glCDig«B|4 4<i:, mm 5 OOnmOA 1 -T i 
BIA>£fc-5SS2©iS«l8|4 5£, gUPS OnmOT i Ig 
*^^S^3 CD^«H4 6 i^«SJgfi)c-r-5. 
[0 0 7 9] -tUT, Xy^>^filS&fT^ 0 X-yf> 
^«aaT«^ 10l7f> ^*fl=R^m 2<D31>y^>if 

T. I C P (Inductively Coupled Plasma : m^-M^Wl 

Cl,iCl,tO,iS«^ *-*l-e*i<D#XSfEfltt£ 
6 5:10:5 (seem) tU 1 . 2 P a 
3-fJPSCC)«ffilC4 5 0W©RF (13.56MHz) 

&Tmggg?ss (**) a«)icpsffli>tH7-fiy 

(ModelE6 4 5-OICP) £ 
ffilftl (H^r-v^) lCt>3 0 0W©RF (13.56MHz) 

:©Il®l7?>^ftt:J:0Al-T iffiM3«fc 
tfT i BH&Xy^>2/l,T3g 1 <0^«@co^aBs&^-^ 
-Jgt^iT-So ilCDgS 1 CDX->5 1 >^^f^(-io 

T A 1 — T i BM3<ttf T i mOr-M-^li, $3 4 5 

[0 0 8 0] l/^M^)S:5T7.^4 7^ 

^-&-ricm2©X 5 /5 i >^#lcSg^ I7?>W 

XtCCF 4 £C 1, to, tSr^^Z-t-n-^no^f^ssQ 

tt& 25:25: 10 -< seem) tU 1 P a CDffiTj 
JW^C0maSlC5 0 0BORF (13.56MHz) ^7j£ 

«:AUT^xv*^fieL.Tx»/^>y3£fT-5 9 

<K»*^— 5>) lCt>2 0WORF <13.56MHz) 

sal. ^wicftoee/WTxmff^ffsn-r*. c 

t7/3F2 ©X y ^ > ^#fef*T-te 



ViT. U4TlC0 7?&ffl^TI!iKr*. 
[0 0 7 7] £"T, S«10£LT«, ^7XM1>5 

®IC*fe^i&£^f£Lfcfc©£JB^Tfc&^. sag 

Tt>«fcU. #*««Ttt. 3-X>^tt§!l 7 3 7^5 

[0 0 7 8] &V>T, S«l 0±lCl^lP2 0~1 0 On 
mOmiZ>mmm4 4£&B1 0 0~8 0 0nmCDi2 
©3PS&4 5<bBtJP2 0~l 0 0nm©i3©««K4 

ismts-r-s^i ©^«Sti:UTtt, s«ioa>e,©?F 



mm.zmTz.£tsi<3iy^>?Tzizib\zit. io~2 

0 %S«©#J^Tx>y^>^ra&J«ljpS-&«.iS^. 
[0 0 8 1] ±l2Xy^>^ffiSTtt, U-i?^ h^&^ 

icEPiio-rsA-'r 7xffiffio^«ic«k i omnmRzf 

-g&OftSttl 5~4 5° <fc-rn««k^. c5LT. I 

^?->^aicj;o^i ©^mas o£^2co^«@4 

9£m3©«f|@4 8^e»fi£S««^SJBE!c-r^. 
[0 0 8 2] *UT, «mS^5!5$feej®5 1 £:Jg<£-r 
•5. I&MK5 1 «^$X-7CVDJ*^fc«X/^^^ftS 
fflVi. 0~1 5 0 nm<hUTliSti3:-&£ri&&Jg 

x^cvDiitrio i i o nm<Dm2-zmit&.itmmm 



( 

23 

(S&fiStfcS i =3 2 %. 0=5 9%. N=7%, H= 2 

[0 0 8 3] ^ut. smms i±\z*m&ms 2&& 

Sr^aco^a a/t-^s. lpcvds, 
X7cvds§) {c«toi5EML^, ^aw^s-fk^a 

^UT^JSKT*. C©¥«*i5 2Of$B2 5~3 0 
Onm «?$L<«3 0-1 5 0 nm) ©JP$TJ§M£T 

g^fcteJlfit^vx^A (S i Ge) £&&<t;-CJg 

O^ffllCioT. 5 2 £«*f£-r-5. 

[0 0 8 4] d©«t-5JCUT*^Bj-e«y-hBE^<£ 

[oo85] 5 ] *&mm-?\z*ftw*mm l 

f^SS^telCt3ViT0 8~Hl 1 S:ffl^TlttW-r-5. & 

*3» *BjaaSTttCMOsiHiKS:wr-&mi!iimBS«t» b 

[0 0 8 6] ST. #*lfcm?tt 3 -X 7 0 

5 9#5.X^># 1 7 3 7^5X^:i*<Cf^«$n*AU^ 

St*0^7^eftSS«4 0 OSrffl^S. ft*. S« 
4 00tLTIt 5^S«-^^'Jn>S«. 

[0 0 8 7] s«4 o o -tK^Nbssum, mt 

14 0 1 ^fiSTS. *HliS^JTttT^4 0 1 t UT 

2&f8ig£flH>.5a<. «38e*fe^Mw#@^*yttt2e^ 

±«JIS-&fcfl§ii£ffl^Tfc&^. Tma84 0 1 (D-B 
StLTfi. ^XvCVDtttfflH. S i Hi, N 
H,, R.ZfiN t OZfc&13X£lsTl8.mZtl2>mit&4tm 
mm4 0 1aSlO~2 0 0nm L<«5 0—10 
Onm) *HJ£0OT«, KJP 5 0 nmCDi^S 

ftSf 14 0 1 a (fflfiEitS i = 3 2 0=2 7%, S 
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N=2 4%, H=17 9S) £j§M£Lfc. TJ$J« 
4 0 1OrIItLTtt, ^^TTvCVDfeS-fflVi. S 
iH ( , SIM, O tLTJ^SnSSHfcgfc 
&5&K4 01b*50~200nm (fiF*K W 10 0 
— 1 5 Onm) ©J?SlCflie^-r*. *Hifi9*J-^tt, K 
1100 nm©grtbgfc3£S&K4 0 1b (fififctfcS i = 
3296. 0=59%. N = 7 %, H= 2 %) £rJgjE£-f 

[0 0 8 8] ifeVi-C, T*SK-hlC¥£#J34 0 2—40 
0 6 Soffits. *I#B4 0 2 ~4 0 6 S 
UA'^tt. LPCVDS. Sfctt^XTCVDft 
30 l;:J;9 2 5 — 3 0 0 nm (»*L<li3 0 — 2 0 0 

nm) <nmi* tamis* tetoossgkitm (u 

2-4 0 6SMt5. «at2¥^<*:M«!: LTtt. #SSI 

7XYcvDSjffln, 5 5 nmomkmnkmm&i&m 
z\v>#§,m£mmizisi*.mit <s o or, 1 

'HUB) SrfTofc^, ^SSS-fb (5 5 0-C, 4^M) £fr 

7^S$ffl^/^-z>^II:,fcoT*ifta4 0 
2 — 4 0 6SMt5. 

[0 0 8 9] »f^a<bteT)^as*^fig$ 

Xfig©B# U— if £ ttSUfc U— if £;fc te&JB L — +f 

T«S^Jg*fc«/i;Vx^gCDYAG^— tf. YVO 
, U— tf . YLFI/- tf, YAIO,^— if, ^571/- 
if, ;Hf— U— tf, TU^1f>K7'f h>- tf, Ti : 

7i/- tf^^o, ttEft#u-if.tur«a 

ISI* t tt/VWi?SOI+->7 U- tf. Arl/- 
if, Krl/- tf. CO, l/-if^*tS0. tdta^JBU- 
IfiLTli'v'J^ATJ H3!>AI/- tf. «l/-tf, 
tfs8»**f 5n*. Ctt&O-U— tf*fflti«i@ 
tf^SS§^6ftS#^nfeU-if^— 

9£Mm&L®i 300HztU V— tf— x*;|/=F— ®ae* 
1 0 0 — 1 2 0 OmJ/cn' . ft^MKtt 1 0 0 — 7 0 Oal 
/cm' L<«200 — 30 0DJ/cDl , ) it*. * 

fc. /IJUX^JKDYAGU— »fj&fflV»**S-&4c«^-0!)^ 
2^ISi!SS:ffltV'?;PX^S^«[ai~3 OOHziL, 
U— tf— x*;j/*-«|K* 3 0 0-1 8 0 OoJ/cm* . ^ 
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^WlCte 3 0 0 ~ 1 0 0 OmJ/cm' (# S L < it 3 5 0 
-5 0 OmJ/cm') .hf-SttA^. -iE-LTCS 1 0 0 — 1 0 

0 0 //m. 0OA.#4 0 0 w mTttRKIUttLfcl'— tfft 

(t-A-Jy^W £5 0-9 8«iLTff 
oT<b«fc^. HWiOl/- tf£ffl^-5t£©X 
^.Jl^-^Stt 0 . 0 1-10 0 MW/ c m' (» 
3=L<ttO. 1 — 1 OMW/cm') *«IT<6S. 
IT. 0. 5 ~ 2 0 0 0 c m/ s IgCDlgT t 

[0 0 9 0] VfrVU&Z* **16«Ttt, i&iHtSrtO 
tffleJSSHH^SRISLtC 5 0- l 0 0 nm©# 

«iD^a^tCX^^>^SrfTt>T^T*. £©«fc5 

too9i] *>*,z>/u. v—*fi&mtm<D%-*Hiitm 
&m*m#m&m wtft zitm-rz ^ttTts 

Sfcfe, TFT Ol»M#tt^lS]lt'5 OTS$ b ^. 

ffl^TTFT^fps-rst. ®mms.z o o cirf/v 

~ if ISfflrfbSsSfr-s &*SBK¥i*#Bi£JBHTT FTS 

;&ib&te5 0 0-6 0 0 cm'/ V sll& 30 

[0 0 9 2] ¥S*@4 0 2-4 0 6£Jgj£Lfc 

TFT©L^V^fiISr$iJffll-r«)fc»ltma?5:T*t^7C 

[0 0 9 3] 2fcV>-C, ¥i*@4 0 2~4 0 6SE5y 

- b&®m4 o 7 st^jkt*. f- mumm o 7 «y 

1 5 0 nmfc LT3£***trt6**T*J«T*. *H»S 
0OTtt, y^XvCVDteJCkD 1 1 0 nm©J?$-C& 
ftMEfl^Mt (fflfifcttS i =3 2%, 0=59%. N= 40 
7%, H=2%) T&J&Ufc. «j|fe. y-MfcBU&ttBS 

[0 0 9 4] tt<i:&sflt£Jst>««*K:»2. 

XVCVDSTTEOS (Tetraethyl Orthosil icate) 
tO,i*I^U. SfSEE^ OPa, g«®&3 0 0- 
4 0 OCiU, ffMift (1 3. 5 6 MHz) mt>&&0 . 
5~0. 8ff/cm'T4!(«$1i-T^fi£-rsc:i^T?^rS. 

-5 0 0t:©J»7=-*fcJ:Oy-MeWR.4:bTft» -SO 
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[0 0 9 5] y-h$6«t»4 0 7J:iaKJP2 0 

-10 0 nm©SlOitl4 0 8 at, mm 100- 
8 0 0 nm©^2©3MtB£4 0 8 bt. W/P2 O~10 
0 nm©I3©iUl4 0 8 c S:SS«BEt5. «JQt 
fllTte, 113 0 nm®WNl^S^^10$fl4 
0 8 at, 1&J9 3 7 0 nm©A 1 -S cJS^&^^>m2 
Oi€R4 0 8 b«h, WIS 3 0 nraOT i NM»6&« 
i3 0itl4 0 8 c tS«l«s£t5, 

[0 0 9 6] #HJ609-m, $1^114 0 8 

a£WN£Lfc*t, tCHtSnf, S§ 1 ©i»mfl||£ L 

fe«fc^. S62©3M8K4 0 8bJ&Al-Sc£L 

&*t, ftcRtsnr. Ai*. a i siis^tt*^ 

fc, i3©i@l4 0 8cSTiNtL,fc*. 49tCRR£ 
Snr. TI*», T i &Ml$.fti:TZ>&&*>L.<Wt'£ 

[0 0 9 7] Jfcfc, 7* hU \fjf?y<(&*mit*"CUi> 

xh*e,^vxi'4 i o — 4 i stMi. n&&.& 
E«*»«-r*fc8&©sgioxy5 i >^«ia*ff 5. ai 
ioi7f> yassr at* ioi7f> y*fraifls 2 

©Xy^>^3:fFTfT?. (88 (B) ) *MtMT» 
glOl7f>^ttil/t, I CP (Induct ivelyCou 
pled Plasma : St9Ht«S>^9 Xv) I»;f>^S» 
Xy^>^ffl^XtCX-y5 L >i' , ffl* : xtCBC 1, <h 
C 1, tO,iSrfflV», ^-^©tfXStSJ*^ 6 5 : 1 
0:5 (seem) iU 1 . 2 P aCDJE*"Cn-f JWM 
O«®tr4 5 0WCDRF <13.56MHz) l*SfiAbT/ 
7XvSr^fifebTX>y^>^Srff'5. S«fifl <K»X^ 
—5?) Kfc3 0 0W©RF (13.56MHz) ttft&tSAL, 

Xyf>^frl:<t!)A 1— S cffil*5,fctfT i Ni^X 
y^>^LTf&2©a»mJi*£tfl63©»«S©i8«* 
f-^-««it5. Sfc, :<Dil©l7f>yM 
l:«toI, A 1— S cJ&*3J:tfT i NffiCD^— At— A 
«, »45' t^SAt, WNBSitt«£A/<i:X^>^;* 

[0 0 9 8] £©^, U'i?Xh^e7a:S^'X^4 1 0 — 
4 1 S&ffc3s1i:-riZ&2<D*>y?->if&mz&7l. 
^>^ffl^fXlCCF,iC 1, tO,t€-fflU, 
©#*8ltfttt£ 2 5:25:3 0 (seem) tU 1 
P aOJE^JTXl-f JHy<£>««ilC5 0 0WORF (13.S6M 
Hz) fMfiAHy7XT$4«tTIy?>y$fr 
5. »«ffifl <WXr-: S>) lCt2 0W©RF (13.S6M 
Hz) t^SfiAL, HMMJC&oeE/t'rTXmBESrff 

sd-t-5. *:*5, y- h*&^Jb<cSit££rr;L<t&<x 
9- > if mm zmtaz ^-st & v*. 
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[0 0 9 9] ±ffiglOX5/f>^j!lim 

3 ©^mSO^SPd^— /t-fiMfcift.*,. z.<D7~—rt— 
&<D&mtlS~4 5° «tft5. Sl©l7 
^>^fiiSI" «fc 9gl 1 <0^mB iz& 2 CD««Si^ 3 © 
iiIii^^»10W©Sfi4 1 7-4 2 2 (I 
1(D$€14 1 7 a~4 2 2 a tig 2 ©ig®/f 4 17b 
~422bt«3®«fg417c~422c) 

-r*. 4 i 6«y-hitfemj»T*o, sgi©j§M*©i»® 10 

14 1 7-42 2"CS:bnft^6g*£ti2 0-5 0 nml 

[0 10 0] Vi?7> hj&»<=> /iS -77.? 

■T^2©Xyf 1 >i? r «!ia«rfTP. (®8 (C) ) 

•cat. i-^^^CBci.tci.i^fflK -en 

-en^^XdSSIt* 20:60 (seem) it, 1 . 
2Pa©EAT3'fjH®lglC6 0 0»ORF (13.56 
MHz) m^SALT^Xv^jEfcLTX-/^^ 
frofc. S«fl9 (lit^^-v') IC*>10 0W<DRF (1 
3.56MHz) HM65tCft<DeEA<7X® 20 

flESrEPUO-r*. ^2©X^^>^5aS-t?tt, Al-Sc 

&*5j;tfT i Nma^^wicx-yf^^sns. CO 

(5, I2®lyf >^Mil:i0«2Oiti4 2 8 b 
-43 3 biS«fctf|g3©8£®Ji4 2 8 c~433cSf 
^1 cD^mS4 1 7 a — 4 2 2 att. S 
^:^t•Iy5 1 >^n■f, ^2©««^114 2 8- 

4 3 3 £Jgfi£-r-5. 

[0 10 1] C©«fcplC^l©X^5 1 >yxS*iJ:^ 
2CDXy^>^IglC«tD, #5£?a©«J5fc£fiJJ8L;fcy 
-HS42 8-4 3 1. &ft®mv>— ;£©«SH 3 2 30 
*5.fctfV-*BB*§l4 3 3*%)$Sn5. 

[0102] -t-LT. YiS^^>fS.^7.i>^.W&^ 
-flcSglWF-bf^Mfcfr^, ¥^SlCnS!*# 

#r-57F*fi!^7c^5:«sstc^jHi-rs. K-tr>^s 

-f :*> F— :/&©*#« H— XS«: lxl0"-5 
xlO'Vcm'iU tiamn&$4 0 — 8 0 k e Vi 
UTfT^. a^mtMTfitK'-XM 1 • 5xi0"/ci 
• £ U ttliimffi* 6 0 k e V t LTfT-5. nIS## 
TS^F^TCigtUTl 5tSlC)S-r*7C^> ASttHCtt 40 
>J> (P) Ssfctefltiji (As) £J8U*at, CJIXteU 
> (P) £m>£„ £©*§•&, ill4 2 8-4 3 3*< 

S^W(CT^««4 2 3-42 7ft*M£*l«. ?F*G 
M«423-42 7CttlX10"-lX10"/c 

[0 10 3] l^Xha>&ft-5-7;*/7,£BfcSLfc&, »i 
fcl:l/-^ hfr*>ti.Z>^Xt?4 3 4 a — 4 3 4c 

lt« i © K-tf >{fyim£ o *>m*tiammi£T-m2 © so 



»«• lxlO"-lxiO"/cm'iU JDiSmBESr 
6 0-1 2 0 k e VibTfr-5. F— *Z>iff&mitm2 

<Dmmm4 2 8 b~4 3 2 bs^^Tcsfctcst-rs-rx 

* t UTffl V>, % 1 ©*§«»!©■?- /^-»OT*0*i 

3©H-fcf>^fflmSrfToTS9 (A) ©#Sg;&#2>. 
-f H-yte©^#« F-XS£ ixi0"-ixi 
CVcm' iU iDjgmEE£5 0 — 1 0 0 k e ViiLTfr 

5. SB2©F-£>v'ffl3fc<fctfSi£3©F-^> : **«tg 

ic«k 0 . sg 1 <Dmnm-tmt3:2>i&m8PFm®>mis£.4 3 

6. 44 2, 448CttlX10"-SX10"/cm 
' ©igggSBT n ttWto7£% £Ss*D £ n, 
^jSSTSE^)««4 35, 441. 444,447 Ktt 
1X1 0'»~S x 1 0 , '/cm , ©$gagfflT?nS!£ft 

[0104] fc-s^A,, jgsftijo&mffiic-rs ciiT, 
m 2 © H-tr>^s*j «fc^« 3 0 k— e>^«as« 1 

El© F- fcT^flfflT. teigflRW&ffl«*5«fct*B;«m 

[0 10 5] #CV*T, hj&>Sft.5' ! ?3.>7£:Rf^L 
frfclCUS?* ha>S>ft-5VX^4S 0 a~4 5 0 
c£J£j£LT$ii4©F- hr>^ifflS&ff5. COI4© 

7Fi^!il7C^^linSnfc7F»6!B5fS«4 5 3, 4 5 4, 4 
5 9, 4 6 0SMt5. I2©$fl4 2 8 a~4 3 
2 a&?F»6!Kl7c3!l^-r-&- ; ?X^t bTfflVi, pSSrtt 
#-T S^M^itc^ *^JD U T S ES^MlC^FMife@«$r 
^fiTT*. **JS«SJT«. ^F*fi#liS«E4 5 3, 454, 
4 5 9, 4 6 0tty#5> (B,H,) £ffiUfc-<:*>F 
-^STf fJtS. «H9 (B) ) C©^4<^)H-tf> 

StiU-v'X h*5a5^^4 5 0 a — 4 5 0 cTlfc 
tlTViS. mi75M3©H-t;>yfflS{Cj:-3X, 
4fc^«4 3 8, 4 3 9 \Z\lZ*^tl J etlmU2>mm-C , ) >7tfi 

#^.-rs^M^»7C^©ifi«S: 1 X 1 0"~5 X 1 0" at 
oms/co' i ft * J: ^ H — fcf > ^ fflSf SCilCiO. 

U Tfilfig-r * fc* icfa S Uft li. 

[o i o 6] ^±st©x8t, *n-€t\(Di£m&m\z 

[0 10 7] ^HT?, hJ&>e>ft.5VX£7 45 0 a 

-450c £RfofcLTS6 1 ©^Wlfe^m4 6 1 Srffi^-T 
S. C©^l©Sra*fegy|g4 6 liUTtt. ^7X7C 
VDStfcttXAyJ'S^ffl^, f$^100~200 

tt, X7X-7CVD^JC<fc0iig)?l 5 0nm©BS^ft 



( 
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&PHM£^S£L*:. 8§1 ©JiWIftMM 6 1 

•fb^b&siiBli- mfe snst ©Tfc < . teot^ £-&tf 

[0 10 8] 09 (C) tC^t" «fc PIC. k— *f 

t-A6!H»UT. ¥2S#S©ii3IH£©lE]«. *5«fctf-£- 

n-en©¥^ffcJi ic^io $ tifc^^7c^ ©stt-fb &It 

k— if* 1t\t&L& k— !f Sfcte&JB k— tf tfSi: U Vi. 

■tf Jt©X^.;i/^— S&gtt 0 . 01-100 MW/ c m' 
gft k < 0 . Ol~10 MW/ c irf ) ri<£>g 
-V&Q* U-*fytlZ*iVTttttmz&&$:0. 5~2 0 
0 0 cm/s©5£«T#i!l ifc, /VU7.$£ig© 

k— tffcffl^*©"?**!^ 0 0Hz tl/. k 

— tf-X^l^-^S* 5 0~9 0 OmJ/cm' (f^tfJlC 
\t5 0~5 0 OmJ/cm') if*©J&«3*Lt>. HOt 
k— tf3tS-5 0~9 8%:*— A— 7y^tTt)ft 
^2<D^mBfC45UT^10SK«femi8{C« 

S*fTo T t> t D v 9 * tl — ^©S£g«W<J£j£$ 

)V&fry\iv "7*7— — (RTAffi) £S@JB 

[0 10 9] ^l©^F^«6^$^-r2>ffilCjD 

##|;&l»J©J:5lcE$l^£«®T&fc©JiP.a 

BO $^fiicL.fc«T«tt<b«!lS*fT5Ct*t»SLV>. 
[0 110] *tT. i08M2L3 (3 0 0~4 5 OtTl 

z>. ccittti i ©jhhi&smsu 6 1 ic-g^n*** 

^l©^F4«6i^llS©*«»wg8«^<^^S* 

SHb-r-s 7K^b©ft&o^©tuT, 

3~1 0 0%©*St£'£irf?H^4 , -e3 0 0~4 5 

o , ct?i~i aNrWotm^sisfToTfeftti,, 

[0 111] &<^T, S&l©JIF.S3*e&ffll4 6 l±fc*« 

tmmti®*M*G&^ ! tott : ftfrzi&z>& 2 ©Ji^ae 

igUK4 6 2 a £J&J5£-f #Ht609TW:. ffiUP 1 . 6 m 
m<D7>?V)U$immi&l$.Lt£&> ffiffi^l 0~1 0 0 
Ocp, 8F*K «4 0~2 0 0 c pOfeCD^rfflU. ^ 

^4 6 2 b#»J5E 3*1-5. 

[0112] ^njserett. MS£S*£E&<*fc©. *® 
tciacn^iKstxs^ 2 (Dmm&mmzi&rfLtz c tic 

ffi©£®KIHlfl£&fctfT7tmtt£0-5&©, 
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i*<T#Sfc©. Ig&©ii}Jflfc<l*j£TS£<i:*<T£ 

icfioaa^jsKsn-s. 

[0 113] SS2©Jl[yjSfe«gU!fl4 6 2 ailTS 

®A«FS'fb-r*M£ffiV>Tfc<fc^. -5-cD»^tt. ia^« 

S^ODXg*ifiHDLT«S*tH]a<b$-a-T> 
[0 114] IB1Wh]8&5 0 6£&WC.- 

fe^t^-n^n«$cfl<uc«i^r«.iHi^4 6 3 ~4 6 7 

«:^fi£-r-5. Z.m<D®mS.. BUSS O nmOT 

iBW:, If5 0 0nm(D^ai (A 1 tT i t©&4 

20 (DS^^IjgtCbTfe.tVi. i^OWtUTIt 
A 1 tT i Cl^ft^. ^^L«. TaNl±tCA l1»C 

>;7*LTffi«&^fiEbT'bJ:Vi. (010) 
[0 11 5] i®^SE5 0 7IC*JUT«, 

4 7 0, y- hi2i^4 6 9 , itli4 6 8 ^W^t 
Z>. ^©«^m®4 6 8lCJ:0V-XffiSI (4 33a~ 
4 3 3 c CD«S) tt. Bi^TFTt^W^»igg^fiE 

$ns. y-hBe«§4 6 9«, iasgTFT©y- 

30 7 0 tt. Sj^T F T© H W >«*4 4 2 tm^LWfcS 

LT«tE-r-6*^®4 s 8i««Mfcftaaa*?&Bfc£n 

®^«©4 7 0 ttTtt, A 1 SfcttAgS 

[0 1 1 6] UUKDflllCUT. nm;HTFT5 0 
1 t pft*MTFT5 0 2A^&SCMO S-EIte, 
RtKn^^^STFTS 0 3 £*rTSffi£IMHlBg5 0 6 
t. Bi^TFT 5 0 4. 0 5 t:£^~$'Z>Wif% 

40 gB5 0 7*ra-S«±lC^-r-5Jlt* < ' ! e^-&. Jlpb 

[0 11 7] IKt&lHlB&S 0 6©nftWSTFTS 0 
1 tt^^^;^fi£^«4 3 7, y- h«SS<D— 

i commm 428a <ha^-s{£iss^ ; *fi#iffi^4 

3 6 (GOLDiW , V-^««*fcttHK>«W 
<h LTmtE-r^^SS^F*fi^ffi«4 5 .2*ttTV»5. 
:®nft*JHTFT5 0 1 i«^4 6 6XS®l/t 
CMOSIsJ{8£^&f -Sp^-V^mTFT 5 0 2 tCtt 
^•V^JHgfiEffi«E4 4 0 , y— X««*fc« F W >@ 
50 «i:LT«l«|-r-5^jS«'F^®«4« 4i, nS*f* 
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tttti&®Km&&&vM&tttttti& < to7tmifim 1573 &&&-t2>. fc&om&m 5 7 o<fcitfe<z>5g6 

ASnfc^Ffce^fcC^U 5 3£*rLT^-5. 1571 £:£«fcT\ jg?tgRSr^-r-5. Sfc, #fe<D 

*;U£JTFT5O3tCte3 1 r*JUJ£j£0«4 4 3. y- &&©5t&@<i:£:-g&«*aT. JgftgBSrJBl&L 

hSSO— 1 ©^mS4 3 0 aifift-5 Tfc«fcU. 

fiMCTIfrlMMU 4 2 (GOLDSt) , V-*«« [0 12 6] *mi&MW3.» HJEffil 5 lC^-TS«*ffl^ 

h w >mmiz i-rmm-r^mmm^mmmi$.4 #t>T. 5 <omm^<D±m^^-r^ 1 

56£WLT^£. ITU '>a<i%y-hSig4 6 9tIflS4 7 0 

[0 118] Bi^ffl5©iBmTFT5 0 4fC«^Y^;Wg y-hEI§l4 6 9 £«i&mg4 6 8 

fi£SI«4 4 6. h«@©HWC^fi£S*l.5<£igg5F £, gg«g4 6 8 iPi^fl@4 7 0 ©ra©Srig|>tr-5 

m«i^4 4 5 (LDDffi«) . v-^®«ifcttHw io *njs«aT«, ■e-ne.cDffiyt-r'^flcnK: 

•T-5¥^#SJCtt, n S£tt#T£ ^*E#l7ESt;fe«fctfp [0 12 7] dCDiptC, ^7 y ?7X?e0>aBfc]a£ 

0 5tt, iW4 1 6 SfMtLT. «® (43 2 a ftSjgttgragftT* KJ;oTIf§gcCD{gM£nJt6 

~4 3 2 c OiSS) ^HtltTMLTt^. tLt. 

[0 1 19] *HJS«aja?iii^«iitt, ^9»*THi? [0 12 8] #:V>T\ W^mtms 7 3±{CSBJ^^^ 

flStS. 20 Jgbfc. 

[0 12 0] ^ISeUTfWtST^^^h [0 12 9] *LT, ®i^gStKaiHlBS*^J«^nfcT 

U^^*«01B*»©±ffiH*Hl-lfcw"r, fci5, 0 !?r^ 77 h U XS« t»l?lS« t « ->-;W 5 6 8 

8~01 HC*HST-5fiK^»C«^i:^#Srffl^TVi*. TttQ£toti-«~. S 6 8fctt7-f 7— *<jSXS 

hi 0 4»©««a-a* liintogiSA-A' t«j nt^x, 

BiLfc»T®BUC^L-T^-5. 01 0*©Mi£B F£ll£iSoT2;&©S«a*W0'&fc>itSn2>. -5-©^ 

-B' «E1 1 *P©$gJ§B — B * Ti3)»rLfclSFrHEK::*t MS«©ngtCil£if.*m5 7 5 &aXL. *#it?Rl 

'£bTV>«. -T) tC«toT^JC»jJb-r-5. .JKAttttS 7 5 ICtt&fcJ 

[0 12 1] ZKD^vizVTi^m^tlt^mWH&m^Ht - OttAtt&eJIl^nttJSlV*. ^CDJcpfcLTH 1 2 \Ztf. 

*&9ntvT<bmmmm^vmm&<kC2>z.±tz< > + 30 «, y^^^^hu^^s^fcj^ifiiM^mao 

[0122] &$zMM\*nmmmm4<Di,>-rti u&w sraso-pttfc. -e^x, ^^m&m^TF 

[0123] mmm6i *mmm"ei*> 10 1 3 0] et-hco.t'Sjci.Tf^iistis^asg^n^. 

[0 12 4] ST. HJSfll 5 KftlV 01 0CDtfJ&©7 40 [0 13 1] ^*5, ^XlfiMtSXaiM 1 7JM5 OVifn 

V |> y * XS«±. '>fc < <t fcBSSim® 4 7 0 ±tCg2l6J [0132] 7 ] *HJS^IT«. #ii6#J 5 

K5 6 7^^fi£L7k*>^«ftaS:fT5. ft*3. #Sld60!l §91^7*7^ 7"^ h U ^Jgfl|6.£«£ 

T*teffi|nJJ8l 5 6 7 £S2je£-t-Sl?trK:, 72 U JUSMgJKSSCD teZTZr-f 7v K'J ^XS!i£ii^S£B*fe§8-r-5I 

^Lfc. *7£. tJ-fC^T, ^T-H-^Vhy^^Ste-SrfflViT^S/t*. '4e9B99«X 

10 12 5] ^tiT. ?*I6]S«5 6 9 &mMT2>. ^ [0 13 3] gMMSAZM.^ &8<DVtm<DTi7 

X, ^fS]S«5 6 9±lC«feS5 7 0, S71.3pg<t SO f-f 7vhiJ^7Sfi&#fcg, a807i7r-f 77h 
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U?*««±lcl2ftllill 0 6 7£ffi^U7t*>y&3£ jg#&*>SfiIiEtt&l-K2>l&©5£ft (S3tt) 

Ct»C±t>T»fiKBI*«J#-r-5fc*©attC0X^— !f [0 13 9] ft*5. *"9MlKJifrTtt. »3t*^-{c*^T 

[0134] 2*ft3«i 0 6 8zmm?z. z. a. ie?i«$2is, m^mxtm^-^^ti 

(DMfammzlt. ffiBl 0 7 4, j&ftJIl 0 7 5£<# g^fcHCSgttJ&^tt. msso. fEftS. B£«S@a<£S 

Sfcv ffiSblelKO^lC'bjgJtSl 0 7 7£&tt 10 ®S, IE?L&AJI. 5£?fcJ3, f^®S^», JE?ia 

tzo z<d* 7-7 jfrftmytai 07 7 t&mvw-ia as, 8%ja. m.^mm. m&m&vmzmmisfzm 
s^^«k*^^-5*h«js@ 1069 zmmmzmts. 101401014 \z*nmmv>&ytmm<»8im®T?$> 

ttfag&O-kmzWZfami 0 7 0£jgJ5&U 7tf> SI 4lCi5l^T\ g&7 0 0 ±lZWLtf ZtlftX'f y 

i/mmzmirtt. ^>yTFT6 O 3«01 0On?t^S!TFT5 0 

[0 13 5] tLT, ®^2B£!£;ir&E&a^«£$nfc7' 3 £ffl^TJ&E£S Ifc^T. fitit<DI»BJ§te n 

?^7vhU£;*g«<fc*iftg«<h£^-;U#l 0 7 t*;HTFT5 0 3©|ftK$#Itn«fiK 
lTftSt)-&fc-&*. ->-;Wl 0 7 1 \Z\Z74 7-*>m [0 14 1] fr*5, ^HJSWTtt^V 

-^P B 1RISr«P^T2t!t©S«^Bi5 0^t)-&e>n%. 20 K&Lffi&tfi— P^Stl* ->>£Ol/y- h«tig*> L< « 

M»«©raJca?ffi**^H 0 7 3£&AU **ltay =oj£l£<*tl* h y ?";i/y- bmm^$>^X'b&^. 

(E^-e-f) icj;oT^»c**ifr-5. smimi 07 [oi 4 2] s«7 o o ±iz&v zftttmwum&tem 1 

3IC«ii»l©^^*fflvm«fiVi. ^©.t-StCUT 0OCMOSEIKSrffl^»T^$nS. figoT. ^jtCD 

HI UC^-rT^^-r^VhiJ^X^SS^B*^ ittW«n^-v^JI/S!TFT5 0 1 tpft^JHTFT 

JST*. &g#&ntf, 7£"5r-r:/vMJ£7* 5 0 2©ittBJS#gg-rn«fi:^. ft*5, *«I«lTliy 

»l©a^S:ffl^TFPCSrlA0o^fc. [0143] GK7 0 1. 7 0 3ttCMO S ESS 

[0 1 3 6] ja±©«fc5fcbTf£M£n£$&ft^KA<* ©V-XESiL 7 0 2ttHK >IB®il,T«Slt5. 
^K^ffl^tiggOS^SRtbTfflUiCtdtTf^*. 30 gifc; SSI 7 0 4BV-7ES7 0 8i7-T7?>n 

-T-5Cli^:< . g2^Sig^O^S*<^i;^;:i*t U ffiag7 0 5ttHK >ESfl7 0 9,1:7^ y^>ifT 

[0 13 7] ft*5, *lli£«aJ«SIJS0ill7iS5<DVi-rn [0 144] m8SfWPTFT6 0 4«H 1 0<Dp 

«i:e*lCiffl*^t)-e-*c:<i:*<nftgTJ&-5. ^^^;US!TFT5 0 2 S-ffl^TJgfig^n-S. €6^T, 

[0 13 8] [!U£fll8] *llli£^JT»i. #&BJi£;fiJJ8 ^itCDittB^tt p ^ v ^;H!T FT 5 0 2 ©UeW£#Rg-r 

^Th'J^^a^Srf^ai-r-St^OTFTOf^^ffiS: TV>*5&*, ?-f)\,?— HftigfcKte h U ~f)V*f— b& 

iS0ilT«*^BJOfe®*^V^ Sllig^J5T^aS$n-2> [0 14S] S^7 0 6«mSS*lffllTFTOV — 

jgfflLTu*ts>t-5. *Bji^sici5UT, ^^ai *jPTFTCDi®^mM7 1 1 ±izmt22>z\iz-ewm?&m 
raci*AUfc*^ffl^^;i'*«t^**ffl^*;nc i c to 1 4 6] ^*5. 7int mwmmm&*>is.2>m$& 

iz>* (Electro Luminescence) ri^Sn-SW&ifc^i tmtW®i:<Olt&Vi}. ffltlkMQb. mt7,X^.ft\t.mt 



35 

i ojticfgefc-r*. *j«S0!Iic*j^t«, mmfrzti* 
z.izwm\zmm-e&2>. mzmfiLi£tiz>ft%mmm 

\zm^tztb. WLm.&&&**z\ii\z3i-oX5tyt*$L*& 
fox. ^ISTfSfc'Wfili: 

[014 7] Eft 701-707 
•TJ:5ICA>^7 1 2£JgBTr*. n>9 7 1 2ttl 0 10 
0-4 0 0nm©^^tf«feSJ8fcL<«%«»lg||g 

[0 14 8] 7 1 2 \ttmm-v 

*H2S0!11?ttA>^ 7 1 2 0««t^^iffe»M^fc*- 

f£££*p3?j-r*. sta^a ixio'-ixi 

0"Qm («P£L<ttl x 1 0*~1 X 1 0"Qm) t 

20 

[0149] iij^m® 711 ©±lCteSE3tO 7 1 3« 
&*S. HI 4T«— SiJftLi&iBIjSLTVi^H 

*«* &mmm-vKR m) .gw, b (#) o^e 

Attffjfcte, IE?l&A@i:LT2 0 nmjP©^7^D-> 
(CuPc) BtSrKtt. -t-cD-t£S2}£S<i:LT7 
0 nm#© h U X - 8 »J / 5 hT^S^AWfc 

(A 1 q.) JgSISttfcffiJIIgiitLTU*. A 1 q, IC 

^ti"JKX ^UU>t>b<»iDCMii:^ofc^:3t 30 

&mz&m?z> z. iz-z&yt&zmwrz d<ta<T£s. 

[0 15 0] fiU £A±©^Jtt«?t@i:LTffl^-5Ct 

5!5t**J|Sf€rfflV>*«tUT. I?LttAIttT2 Onm 
0#UW7i> (PEDOT) JIg^Xtf>^feJCJ: 
D&lj\ *ffl±l:553lt@tUTl 0 0nmgI©/^7 

x-^>e-u> (ppv) mzmiizmmmm£i.T 
fcfiu. ppvo7t*s5fts»^fflusi. m 
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JD©$m £ ffl V> * d £ -5 . 
[0 15 1] friz. SgftB7 1 3cD±{cHJB«ffi|j!i>£ft 

H. MOMgAgI (^y*->£A<h@<hCD-&&flg) 

< « 2 jskst ^>7cig^ u < ti^ns, cd 

TcSgfcgsiD lfcWIK*Jev»ft<£AV». 

[0 15 2] C©Hf&7 1 4 £T»*£$*afcB#;£T585t 
Sf7 1 5*^«-T«>. ^CTHSSg^tfSH 1 ? 1 

5 «, HXttS (Si©) 7 11. ftftn 7 13 Rtf 
7 1 4-?&f8LZ1XlZ?'t 

[0 15 3] £#3^7 1 5«:5££K:e-5«t:'34-LT/X 
•y->-^— ->3 >&7 1 e^KHtSCi^WiS*^**. n 

-y->^-^ 3 >i«7 i 6£ixTtt. jamaa, &it&m& 

[0 15 4] A/tUy yOA^I^/'? 7 

LC (^'fi' ; E:>F7l'*#-#» IKSfflV^ittt 
*f#n?&2>. DLCIttMd^l O 0 < C«T<D®«^ 
fflT^m^T*2>fc*, W&&CD<EV>§gft/3 7 13® 

±#K&&gjci&iirr-5££a<-e£-5. dlci 

«K^<C»T-5^D.y^>^^Bi<, S£>tl3 7 1 3 

«C«?<$tltXgSrfT'5WtcS(6)tS7 1 3j&<gMtrr-5£V> 

[0 15 5] $€>JC, >g>BS7 1 6±4Cif 

M7 1 7£&:W\ *A*— «7 1 8&IA«5-&:fcre--5. it 
±«7 1 7£LXttSg^g!^»K^fflVin«fi<, ft 

UT#/t-#7 1 8«^7Xa«^535S«i^»!^^X^ 

[0 15 6] d^UTHl 4{C^T«J:57S:iBl3gO%3t^ 
^->3>8 7 1 6 Si^t^ttCDIi&YJ^f 

•5. Sfe, S6.tC56JgS-e-T*A-«7 1 8&iA0^ 

itttm^zttmiA-e-rizmmMzyim-r* z\t t> 

[0 15 7] *«7 0 OiCn^^^JI/SiT 

FT6 0 1, 6 0 2, X-f-yf>^TFT (n^**;U 
STFT) 6 0 3*iJ/«S5$J^TFT (n^t^JH 
TFT) 6 0 4*<«fiKSn-S. 

{0 15 8] El 4«rfflUTSe^Ufc«t5fc. 

y- hnmz&mm$*t-Lxmutti&!®>mtg.&mvz> 
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[0 15 9] *HiS0y-rttiliggP«i:^ii!)llIKO« 

[0 16 0] $S1C. ^3t^?:«®r-5fc«e>©**± 10 

tC-P^THl 5£fflV>Tift9J-r&. &*5, 'i^lCJfcUT 
B 1 4Tffl^fcW#*5lffi'r-5. 

[0161] 015 (A) tt, fE7tm^©i*lh^ T«:ff 
•3fctt&*j*-r±®B. 015 (B) teBl 5 (A) $ 
C-C TSJBrLfcBffBB-ca&S. Sttfc 8 0 

1 HV-7.{B!lKftlHlte. 8 0 6 liSJSltgB. 8 0 7 \tf- 
HIJKf!>lEl8&T<&-5. Sifc. 9 0 1 tt# A— 9 0 2 
tegl 1 ->—)Vm. 9 0 3 ttS! 2 v~;i<#T& 0 . » 1 5/ 
-;U**9 0 2Tffl£ttfcrt<BH::te£tjt#9 0 7*tK^e, 20 

[0162] &43, 9 04 ttiZ-XBUMIli 8 0 1 R 

uf- Ymwmm&z o 7 icAasnsfntsreirrs 
fc&cDEsrc&o, fl-s&A^ag^ £fc*>FPc 

3tlTV*&V>*t. C©FPCJC«yj>hB2^a^ (P 

wb> *^o#^?.nT^Tt)S^. ^mmm\zm-f^ 
$tytmw\z\t. nyt&w*#wvte<, -e-tucFPc 

t,L<«PWBd«U0#We.tlfcttS8*fe-&tft>Otr 30 

-5. 

[0 16 3] <fclc. BffffiHtiilCO^TB 1 5 (B) £JB 

wT«wr *. s«7 o o©±^«c«iii^a58 o e, y 
— bmmW)®&8 o 7^jsssnT*3 0. isj^ess o 6 

■2t\itmmmm7 1 o&'gts&SKDwmz&QMf&.-zti 

■5. £&. y-h«B»EFIl8 0 7ttnftUITF 
T6 0 1 1 pft^HTFT 6 0 2 t^ffl^Mfe 
CMOSE8S (BI14#I) &m^Tmi&2tiz>. 

[o i6 4] m^mm7 1 1 lt« 40 

H£T-5. li^«@7 1 1 <DM3glCttn>£ 7 12 

i)WtfLi<t\. iS^«S7 1 lifetime 7 l 3*5«ktf 
^7t^©^E®7 1 4*^J*$n-S. 
[0 16 5] mm7 1 4«^iiiJgt«a©BB« < i:bTfe 
JgiBEESfl9 0 4JgftUTFPC 9 0 5»C«Sv, 
Wfc*KSnTlr»*..-£-SlC. BiS{lgB8 0 6R^y-h 

wmw>®&8 o 7 \z-£3LnzmTte'&Tm<m7 1 4*s<t 

CJtA y 5"*-: ^ 3 >H 7 1 6 X-mt>tlX l» & . 
10 16 6] ^l->-^«9 0 2lC<tO*A-« 

9 0 ia<&59£:b3ftT^S. *A-«90 1t 50 
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<siuc«i*±tt9 o 7*«s«sntv^. &*3. mi->- 

M9 0 2, ttlh**9 0 7 iLTttX^^->?S«*It$ffl 

[0 16 7] 5£tt3l^£E-5±5lcLT&tt£nfc$*li: 
#9 0 7IMn-«9 0 1 £ffi3»-r-5fcJ6©8S5»$J<bL 
Tfc«a«|-r-5. *HJfifiaiTtt* 9 OUi 

St5^77f<yi'SfiOWtUTFRP (Fibergla 
ss-Reinforced Plastics) * PVF \d—JUy 

[0168] ttJt» 9 0 7 Sffl^T*/^— « 9 0 

ISftfLfcg. »±«9 0 7OiS (SMS) 
«k ? ICSB 2 9 0 3 Sr&tt*. SSI 2 ->— ;Mtf 9 0 

3ttSgl->-M9 0 2 tl^C^Srffll^^iAtT?^ 

[0 16 9] «±©J:3ft#iiiT»ttf^£».lh*t9 0 
7 At"* C £ J: t) , -»3fc*?*fl«a>& ^ICiS 

fc, tdffi^Jt^Btt, iliSlSB{c*5ViT. HQ«$<STt 
-5. 

[0 17 0] fci5, *^JS«»Jtt^09l7iS 5 Oli-rn 

[0171] i^mm 9 ] ^js«bj-^«. siis^j 8 -t \t 
mtez>w\mmm&mvtt&Kmmz^x3imTz. m 

Vi*<. *»BJ«rjSfflbT^$n*E^*-r«.TFT 

[0 17 2] Bl 6T««8S$iJPfflTFT4S O lib 
TBI 0Opft^HTFT50 2£(^— #ISg<Z>TF 
TSrfflV». Myf>^fflTFT4402iLTH10 
©1STFT5 0 4 tra— ^jgOTFT-^fflViS. ^> 

id. nmmmm t f t 4 5 0 1 ©y- h «S4a*-f y ^ 

^fflTFT44 0 2OFK >EiS{cm»e*JlC^S 
ntU5. Sfe. •?ISg$<JP«TFTOHH'>ffiigSttiii 
^«@4 5 0 4 lzm%mz&1gl2tlT^2>. 

[017 3] **jg0im4. ^«a*^js«.is^ms4 
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[0 17 4] Wmmm4 5 0 4<D±iZ\*&?tm4 5 0 5 

m»CD7-y<fc'J^^A (L i F) *-©±tCfg 
?tm£LT7 0 nmJPOPPV (tfij/t^x^l^fcf 

[0 17 5] S£3fcS4 5 0 5©±C:teSS83imK 

d^^^iii4 5 o 6t>mH*>ti2>. *&mmom&* io 

[0 17 6] Z(Dmm4 5 0 6 $.-CBf&2ntz\%&1?& 
ftSi^4 5 0 7*^fig-r*. ft*5, rCW55?3t^ 
4 50 711 iS^m® <SS) 4 5 0 4, S£5fcJl4 5 0 
5ROWI4-6 0 6-CJ§M£Snfc^:fr- h*.&jrr. 

[0 1 7 7] 5 0 7^^±lce-5J;5JCUT 

->^—>g >jg 4 5 0 8 £teW2&T«> 
£>. ^yv"<—>3>l4 5 0 8 iLTH k^K, g 20 

[0 17 8] SSIC, /l7>"<->3>li4 5 0 8 ±\Z 
M±tt4 5.0 9*Rttt. 5 1 0&BAD£:bit 

s. i*±*T4 5 o 9 izisTimn&mtmm&m^nii 
mm\z&^Tjjrs-tt4 5 i o«^7xs«^h^»« 

[0 17 9] CC9«t-5CUTf^ia$tlfc^^e©Si^ 

[0180] fc*5, *&tt*!ifimttm 7*£« otvfn 
[0181] [HiS0ii i o ] ^aiewTtt, ussey st? 40 

fffflLfcyfr^ h 'J *Xg«tttTFTl8Sta<g 

[0 18 2] 018 (A) KijVry^^vMJ^T. 
nffWSTFT5 0 3ipfv^STF 
T5 0 2Sr#-r-5Kib@K5 0 6i, {SUIT FT 5 0 4 
£«1^«5 0 5 BlSieS 5 0 7iS«M$nT 

U*. SO 
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[0 18 3] Ctl€.©TFTttS«5 1 0«C-y— hffilg 
5 1 2~5 1 7€r^LfcO-fe, ffiiBy- FffiStLhtcSfe 

mm 5 i i6»*u ffiiiB«fegys±<D^«:s<c^^^ 
ft££S:«--n£j«-r5. ^SMuatixiKffl i ~#usea 5 

[0 18 4] y-M2»5 1 2-5 1 7te, -e-CDJPSS: 
2 0 0~4 0 0nm. ff£L< «2 5 OnmOPS-TfJgefc 

j^caMtra. x- /t-as©A«tt5-3 »s 

L<ttl5~25 ST^fig-r /t— »tt K^-YI 

[0 18 5] ^F^«S«ctt. Sgl7!>SSg3<DF- 

XS^ff^T, nft^JHTFTOLDD (Lightly 
Doped Drain) F-lf >{f4>amt*( 

S:#^-T-5T*E#)7C^ (F^ — ) <hLTD > <P) £Ss 
DOU vX^lc«k0Sgl<W&^««a<«Jj££n-5. * 
l/T, *i£iCh?^*;|^TFTC!>LDDMttfeC3.7 ~ 
X^fcJgUfcL-T. «20H-fcf>OTin5 1 t^H 

[o l 8 6] ^3©h*-e>^«iatc«to, p5^*;i/ 

ITFT©V-Xfi«WHH>fa*^«tl.. F 

- tr > :* > f - yasw * >tA«T p m 

n^^STFT&lgerr-S^SIttS 

d^jo^n^vi. *mv&m-?\s.. pft^HTFTi: 

*V>TLDDffi«S;ffabT^)S;W fe-fe^A.. f^SI 

[0 1 8 7] JKD<fcStCbT. nft*;HTFT5 0 
S^tt^-V^Jgk^S 2 QCD^-fiilfcLDDffi^S 3 
0 . V-Xffi«5Sfctt F W >«S£S 3 1 ^£$n 

pft^S!TFT5 0 2?t|S|filfe^t 
*)lWf$.m& 5 2 7, y-X««*fett F K 5 

h *ifii iT^s^ h «ijt u < « f u ^ 

{0 18 8] iB^gR5 0 7»C*3^T, n^^^;H!TF 
TTJgf£$n^iiililTFT« 0 4te:*-:7«SiE<Z>(gM£e 

WitT'?;^- HMiST^^n, 

«t5 3 2®^WCLDDt«S3 3, V-XffiJgiifctt 
F K >««"5 3 4 *tSW&nTUS. 

[0 18 9] «mifiMiU2aMb«ai. 

H^ftlbMft: 6 BE 0 , 5 0 ~ S 0 Onm 

©JP$0^1<DBr B m^-5 4 04. #'J-fS F, 7f 
lUk #U-f5FT5F, BCB {^O'/i^i/ ozf^ 
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[0 19 0] t©S. >©VS?^. h"TX^ 

£?§5]6£U ^tt^n©¥»#JI*KJgj£<*nfcV-Xffi# 10 

OfT-5. Xy^-^tfXICCF,. O,, He 

©i^^/x * m ^mvmmtmfr ■=> is^i 2 ©ji mum 

154 lSr*rXy^>yL. -£©«. «UTIyf> 
^tfXS-CF,, O, tltil ©«Fb1*&&BI5 4 0£x 

[0191] -tux. mn&o&mm&x 

X^^>yiCJ:oTiBi^5 4 3~5 4 9S«fig-r-5. d 20 
[01921018 (A) 07?f^^MJJ'^a« 

-r«xaeK9ir<&. b 1 8 (b) uj^f-f^vhu 

? *M*J«« 5 5 4 t$->-M5 5 

fr-&fcWSg£*LTUS. 018 (A) ©tt® 

1,552 *^-r*. iS^ffi^SltSX^— y- 5 5 1 

iifflv^ssawicbte#T**<, 3~-i 0 ^©iss 
zmfct z n t ct 0 $£&©EiRj©fl.tt£g& <*;: t *<t 

•?-©&. ElR]fiS5 5 3«r«J«L7e>^«l31.S'ff 
5. «|S]S«5 5 4 C«3BJ2j|mg|5 5 5 , Sftfig 5 5 

6£J£fifc-T-5. *©&. 7fr^^-7h'Ji'AS«it« 

ifiiafitsiiSo^fc-B-^as 5 7 saAt*. 

[0 19 3] Sk±<DJ:^lzLTi^m^tl^7i7^4^-7 
b U ^Xl®»igigftt#tffgiCDS*gSi 40 
LTffl 1^-5 5. Mie«s«^^-;Ptt, Big! 

1> © i 13. -o T l>2> . 
[0 19 4] fc*5, ##gJ6#JtellJ£0y 1 7JM 5 ouftl 

[0195] [HJSfll 1 1 3 **IS0tJ^tt, 1 0 

&ft$kLitm\z-D\,*TWt$rtrz>. *&&mxu*&w<D 
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[01961 019 ritttflttNMT F T4 5 0 1 tL 
T01 GCDn^V^HTFTS 0 3<tra— #fig©TF 
T£JBfr>«. £|S». «SS»Jffll«TFT4 5 0 1 ®y-h 
ttSttX'f yf>^fflTFT4402OHl/'f >E^fC 

*«w«c»«3n-o»s. t»H»fflTFT4 5 
oi©hk >&mzwmmm4 5 0 4^mgte?j»c«« 

[0197] *mmwvi*. mnmfr*>t3.5>mmnm4 

5 0 4#f£7t^©|g@£UT«itrr<5. JMfcMKtt, 
7JUSX^A<bU^A<i:©^&M&fl!U<&**. raffia 

© 1 m<h l < « 2 m\zm-?z>7tmfr*> uzmmm* l < 

S ©tcSHSSsJO V»n«ft*». 
[0198] iSSSSm@4 5 04 ©iJCteSgftS 4505 
#Jgf££n2>. fc*5, 0 1 9Ttt- iS^L*^^L/TVi 

0»*UTl>6. AffcWfcfct, m^SEASt UT2 0 n 
mm<DyyW?-VL> (L i F) Wk&WLtt. *r<D±\Z& 
3tBtLT7 0nm)POPPV <#>J /t77x-U>e 

[0 19 9] ^C. S3tS4 5 0 5©±4CttjS^«B8 

*>&&.5r&6b4 5 o 6&mft>n&. ##gj60»j 

[0 2 0 0] d©^@4 5 0 6£T?f&j«$n7tl»#j£-?Sg 
3tSl^4 5 0 7#5£j5£-r<5. d CT-^^ "5 5g?t^ 

4 5 0 7 tt, iS^m® (^5®) 4 5 0 4, 58^:13 450 

5 4 5 0 6 -vrntirtS tltt?* H «r Jf-T. 
[0 2 0 1] ^)tSl^4 5 0 7€:^±{ce-5«t 

Ay ->^— -> 3 >SS4 5 0 8 SrKlltS ^ittW3»TJb 
Ayy'<-y3>!g4 5 0 8il/Tlt ^^flg, g 

•5. 

[0 2 0 2] ^yM-i ^3 >flS4 5 0 8±{C 
»±«4 5 0 9SrKtt, *A-«4 5 lO&ftSO 

•5. itih*t4 5 o 9iLT«^n^ffi<t;«*Bi^ffl^n« 

JS0>JlC*5ViT*A'-«4 5 1 0B^7XS«^5$lfi 

MBlC^m (»*L<tty>ft ; E>h*7'f 
US) -£ffiM*L;tfc©£flH»-5. 
[0 2 0 3] C^i^tCLTf^S!Snfc%3t^®«, iB 

»»J&^C##*'b©i*:oTV»-&. 
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[0 2 0 4] &t$. &mi&m\t&mMinws<o^-rti- 

[0 2 0 5] [^Jfifiaj 1 2 ] *?gBJl£jiSffl UT. #329! 

SB) jcffl^-scit ip-s. -€-ne.«^3t#s 

[0 2 0 6] ^<2«ft^«&<*:LTtt. A-y^lo 10 

^*H2 ojc^-t. 

[0 2 0 7] 02 0 (A) \t/\-Vi-)Vu>\dzL— 
j&O, *#3 0 0 1. P»A^SB3 0 0 2. *pkS83 0 
03, *-#-K3 0 0 4^«r^tf. *?S9§£Sj*8&3 

o o 3 icjgjs-rsc *^Bj$iifflm«, 

*^S53 0 0 3<D^B«'ftfc:J#^T^#-S. 

[0 2 0 8] 020 (B) tefaif^&zmmLiztzm 

0. ^340 1. *5*SB3 4 0 2. Xt;-Aa63 4 0 20 
3 , SB©«# 3 4 0 4. gSfPX-f y ^ 3 4 0 5 
tf. fc*5. C©7 r U-T-V-«f2©aE«:tUTDVD (D 
igtial Versatile Disc). CD 

h^ffSCt^T^S. *5£Wi3?jS8B3 4 0 2Kjgffl 

^Knews-rat*. *^a63 4o 

[0 2 0 9] 020 (C) tt5Vx:/wc*o, 
4 10 1, 3£##4 10 2. 3^654 1 0 3^£-&tf. 
*%?J«^ffi4 1 0 3lC®fflT-5^1i*«T#-5. #58 30 
bjicdtV XT' l"f tt#K*BB*fcL;fc«£tc;fci»T+# 
2*&T£*§£*lj£.!:fcT3T^-5. &l::*tft 1 0-f 

[0 2io] Eugene ^Bjojgffltgatsgaejx/s 

[0211] 40 

(b) EHOfififit^Srll^T^S. -?-©£:«>. &fr© 

a ag*s .t^iiiiasictj it & is □ ^©r^±*<pjtg t & 
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(c) */tUy3?eA*Fft«>C!>£-r«C&#f'7*.&. 

(d) Ut-h©fiJ.$«:S§fcLfcJ:T. 7*7" W ^h'J? 

[0B©fffl*fcS»91] 
[01] *&W<Dm&<DM£7F;-r®o 
[0 2] #fEHJS:jgfflbT^S!LfcE^©^«©0a«r 
*T0. 

[0 3] #f69i£jgJBLTf£»LfcE«g©^tt©#|5S: 
0«r^"T0. 

[04] #5EBJ€:iSfflLTf^SSL&E«©^0[)eil€r 
jSt* 0. 

[0 5] #5£BJ£jgfflLTf^S8LfeE^W^«(D<WSr 

[06] *&w&mmvTftmv*Lmm(Df&&;<z>M& 



{07] *3£9!©1S:§:<D0t|«-jST0. 
[08] HSiTFT. SKft®g&<DTFT©f£S8ie£ 
*-r»rB0. 

[0 9] BSITFT. IK»>[e]|&©TFT©fe88Xg£ 
tpTIWBB. 

[010] IHTFT, ffiffirtslteOT F TOf^ffljXS 
Sr^T»i®0 ( , 
[011] OS5BTFTO«fiJt3&^-r±®0o 
[0 1 2 ] 7 9*t4 h 'J *7.M$£liS^e©^ 

«xes*-r»f®0. 

[013] TtTj^bvirxmmmmTKmwvft 

[014] flttg«©iKi!)B8&tf ®J$i»<Z)»iB*i§ 
0. 

[015] (A) fg3fc&K©-hBB. (B) 9S3£3£B 
©ffi»SKRtfB5&»©»tB*liiB. 

[016] SE:ft&@CDiKKBKRtfMSita5©»TB*i§ 
0. 

[017] *S£93©8l:£<D0il£*-r0. 

[018] 7i?f^7hU?7l«S^§fi(Df 

[019] »3fcgB0|ii«ffi<Z>0r jStt&B. 
[020] #«#gB0fJSSm 
[02 1] I^TFT. ffiSrfe]g&<Z>TFT<Df£«!Xg 
*^-T»r®0. 
[0 2 2] ^1 ©X^^>^#{c«fc0^JE£Sn** 

me©j§M*©0«i$:^-r0. 
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